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(54) ffi3B/1^y ha#MOF DMgm$IS 



(57) mm] miE^) . 




n^-r ^) -7-^) ^^^^^ ^ . 
mis$tt/ci^:/^-\' y rtcj: ?)^$i^fc^-^^^slJ•r 
^^SK^cr)tii;^7 4r :7 ^ /vt^ LT / ^ X^^5fe-r 6 

^ {t-^^^^^r^Q5^i-^ >^ ^ :7 /i-^ ^^tf r 
Sr4^i:i-S^*^lfa^offi||^^^s/ biififfiOFD 

;^ u j:^ ;^ 4^:65 g ^ |. y x (Dig^ 9 3g 

$ tvfc ;^ * ^ fi-i-^^^^^S5^t- 6 ;^ * 7 :7 ^ 

V m^m o F DMsm^M^ 



^^2 0 O 1 — i 3 6 14 9 

^^-•^ y h mmm o f DMsmi^a 

y r ^'r^^/i^fi-i-togmsf;!. v 3 - h :r y r ^-T/zMt-i- 

^if^^i:. l^^fflryr^^>^/HI-^<D»|.T^OFDM 



(3) 



#ii2 0 0 1—1 3 6 14 9 



w (ommmmK:^ ^^^^ ^wlyx. mmm y r x://^ 

looo 1] 

[^m(om-r^m^^m ^^ss^ttiE^s^/v^^-ryr 

[0 0 0 2] 

;^^t'±0 F DM (Orthogonal Frequency Division Multi 

^^m\mm (IFFT, FFT) 5:^^^T-^£^mm 
no:iti)^X^^o OFDM:^^fi^OFDMi>':/7}</P 

mTm^mm-r^ z 1 7!>^xt . mm^m^(Dm'^/\-f'y< 
:^^i>mn\z.mivxi^^o 

[0 0 0 31 Z(7:>Mtifz.m^/^^y<y^!^i^\±<Dtcit>. OF 



>;^xA3)s#<. riOJ:9?^j:^'^'y5' hfm-^oMiSI^ 

UT I EEE8 0 2. I 1 at^hK) . 2 0Mb 
[000 5] OF DM:^(Dy<^ y h (Om^n M 11 A 

tc^-rr^<. i^^^y^yr^-:?^/!-^. ^-v^^/i-ti:^^ 

T'y T>'://HCj^V^T. OFDM{t#OFDMl. OF 
DM2. OFDM3 • • • *5t> p It btbSo '^^^vVti 
^^y^y T^/:/>'i-.b#OFDMft-§-ti. -r— <5?^mtc 
3fe^Ti-6;5jf-K-<'>'i5'-yVV (GI2, GI) tt^hm 

(o'^mmm\.xmnmm?<^ixx\^^^^ mmm-f) 
^y<^-:y(Dm^m.\^ mxm i-- 1 1 o<di om<D 
^^T^y r^-^^/nm^tor'— i?'^-?^— (Ti, T 

2) Oi^t)i£Ui::if-K-r>'i5?— /VWG I 2Sr^L. 1^ 
>^deiryromiS (l^^«^0fc«)(0^^:^>rv^fi) CO 
tcMzm\^^^t\.^o ^OFDMft-^ti^iH^— ^5^0^511 
0)tfcJc^VMbix5j5^ ^i>/jt< i: t>Ui:o(7::)OFDM{t 
-i- (^;tflOFDMl) nW^<DOFDMm^<Dmi^ 

So 

[0 0 0 6] mmm^vT>"f/\f (t i~t i o) 
^mm(o^^ y Tm^^^mm<o^^ y y^mm^t- 

[0007] 3|c^?^fi(^^7^y r (tie 

mmm:fv T^^zf/ucDi^m^rifciiLm^my^^x. ^mm 

•fr. ^OFDM^-^;5*b:3?f-K^:^^wVw^^.*U/c 

y r ^m^-rso 

[0008] mil B tCt?£3iSf^/-<— >^ h O F DM^PS 

l§3 0 1 «swt-^o5t^tc>f^j!jp$ixfc(^^ffi>^y 
1 0 0 0 9] Lfci^o-r. mmm':^v T:^^;\^mmz. 



(4) 



#§12 0 0 1 — 1 3 6 1 4 9 



m J: 19 ^ST-r 5 r (c i 9 fsi^^ 7^ y r >^^/um^-<Dm 

[0 0 1 01 ^i}^^(D^^ ^:y^m'^\3\^S 0 3liliI^<D 

rrt <. i=aiitii;'jBtc^iEt-^iiMST (=ti = t2 
= • • • = 1 1 0) (ommains 7 ^<omt)\zm^ 

-r s ^ 2 o uxL/ixijfij^diis 4ot. 2^0) u^/\^n^m 

i|£ij;^lsl^4 Oj55ffiiittJ>j;65^3£(ou#i^'(itJ:9i&i'^ri: 

[0 0 11] fj'jtio-^. ±12(^*0^^3 0 1 t^^ 
^f\^^m3 0 3iZXr)^^^ l^^^ifkm^m l O A^::^ 

D J: 19 gftm#R (om& bft#-efc 5 nmmy^v t 

[0012] y T^iKiS:«iE^(OS{t{t#i?*>s^ 
^iHlgS 4 \C7<^ $ ;«f- K-r -/-^/v^^IhI^ 4 

1 0 0 1 3 1 :/^5^— ^</H^^&lE]B&4 tci 0 

nfcO F DM-^^^jJ^/^ft-^Ed::^— y 31^^^^ 5 J; 
D#i^:/=3r^yToi^>^dr^y r-<i^ F/Wt-f-Ffd^^-^ 
^ix2)o 1^:/=3E.^yr-<^J^ h/Wt-^F^i^^:{c1^j?^df.^y 
rtra?iHig& 6 tcA;^ •!?-:7^=¥-v' y rmiililK 6 

[0 0 14].. 



r). 0FDM:^r^O^ixfcM-^/i-'^^'?xil^i4^^;!)>t-fc 

hfi-§-(^5i^^«L3®(^>:rcJ?)<7:)y^yr>-><>rWi#- 
HT*^ s tt^v > r t i^m^t u < . Ml ^ >^ y r >^/wt 

[0 0 15] Vt^(D^<-y^ hOFDUm^-V^t-y^T^ 
[001613^, ^^^tmm^Mz.i^>'^-/\-^ 5 ^^iT 

[00 1 7] if.^m\±. :L(0^ofSi'^3i\z.nf^nf^h(r> 

6 o F DM^ma^® ^n^i- -5 ;i <i: ^ e ft ^ -t-s^ 

[0 0 18] 

y r >^:f/i^^^(7>mm^(Dm r> as u^t-^-e^ s 1^^^ r 
y rv'T^/Mt-i-i;. ^ixtwj^v^r, T/w^de-t y r^i^ 

^tiO^^Oi^OFDMft-i'^^t-^M^^N'^Jr^, hft-^$r 

.i:. MIEI^^ffiryr:/y/Wt-^;6-^g^^-r ^^-i/$r 

Srffi V >T O F DMft-^*^ :3?f- :^ -^<A^^m 
^-r^if— K-f >'^— . O F DM{t#;&^ 

^^LTlf'/^-^yr<^^{t-<:5^ h/w«:ll^-r6:7-y 
=^^^mt. ^:7-y3l^g^^cJ:?)#f>ns1^^^-r 



(5) 



1^^2 0 0 1 — 1 3 6 149 



[0 0 19] ^^*u<ji. ms^mm:^'7^/u^^mn 

[ 0 0 2 0 1 U < f*. ttllB^-r ^ ^-i/^fJ^^^ti. 
[ 0 0 2 1 1 0^ b< li. ttllB^^I^^MiE^^J^i. 

3 - y T^/^^v^wt-^icmi-^^-r y r^^^M 

[0022] 

^^mv.xwm't^. 

10 0 2-3] ^%m\z.^^oFTi}m.mm^..mjJ^^ 

m\.fzMmy<^y ^{m.<omm^m 
^^^(ommm^]) r>^zf/\^^^mmL.x->:^^/}^^^ 

Zico^^iy^^jv^ ^ ^ y^^mm^x 0^cJ: t)^#f>i^fcv' 
4 tc J; o T# bixfcO F DMiX^'Ti^/ujK?^^ 7— y 

^bT-t^:/^'Y y T&o^fi-i^ y 

[00 24] -WtK/I-^^ 5: >'^^:g^ttilHlK 1 0 tt. 



[0 0 2 5] ^^\!^-ny ^)v^m&2\%. -r^-'^/i-xu 
t-^^f ^y^tiy m^m^ 8 b . ^Ife ^ fitz yiij y^% 

10 0 2 6] Mi«-^'^^^t(i-^Rtm^^'^^-Vjgf?l^ 

# ([gl 1 1 A ) TfcSc ^mm-i*RttM2ll^^iKI&SftM 
o«jEm. *9§§S&iJ-A:^§tuSo ^Bii5SlttS{i<f# 

10 0 2 7] Wc^Siit±i;ti{t-^BtllB§iffl;^:7^/w^iHi 

\^7<t}^ti. ^:y^^mm^3nmmmtiy'<ji-^ 
1^ 2 <Dai:;f3{t-^c t^iST^^tat-s w^tcjiijT^yrv 
[0 0 2 8] i-/£*?*>. ±w.<onm^it^mmtiy>( 

^-r ^ ^'j/^^WS^l OSr^J5g;bTV>-5, v'>'7H>'i-;J?^ 
ti. iS— K>r :^^^-^</w^^lHli^4 tt^ftit-^R^J^jfe 

b:rcft-§-A^O F DMi/>-7}f>rum^<00 F D 

Mv^>'yi</MI-^Elc§j?)ttiUTfcU;^-r6o w:iT% OF 
DMm-^li5fe®o;«f- K-r ^'^-^VwG I {;:OFDMv- 

->'</H^^lHlK4 wVvG I ^1^.^ 

"TSc iS— K-r :^^-^^/H^5felEll^4 J: t) ^t ^tbfcO 
F DMi^^^7K/Mt#E W::7- y ai^miUSS 5 tci 9 ^-y- 



(6) 



2001—1 36149 



.5o 'f^^^^)T^^ ^/V'^t-i-F^t^^^Ii^y:ar^yT^ 

G2$r#5o 

[002 91 ^ 7 n^Mi^^hm^m^^^ 
U ttl^H^ii 1 I I R>^^/v^-e1t^ife$i^Sp 

jIMIhII^I lS:ii»t^)ri!tcJ:i9^^T^(D{t-^5r:7^^ 
/u^«lf^i-5wi:;6S-et-5o mkJil. ^I^^^l 2co 

>}<:^xt^|gl2t;i^-rj: r 

yrv://i-) <^>j|fe»j3SbrtS9 (=t i = t 2 = • • • - 

t 1 0) ^^u<i-s. rcoirt. i^^^7^yT>':/>'i' 

^{tft'§'tc;Upipofc$i:tt^ry 

[0 0 3 0] M;^ftv':^xAO^{t<t-§-|:i-^/w^><;^ 
^^^cj:e1a^oi^l3l5jK^s^^$i^:rc^t-^t^^i:So OF 

I 0 0 3 1 1 iiiac^ J: ^ J: 
il UfcS^tfi-i-t:: J: 5 mmm y r 



'f^^^m4\Z^'to m± (a) {Z7]k-tX0i>:i. 

1 0|Hl<^|fti9 3gb;&^b/j!5l^^ffi7'yTv::/>rWt#Sr:t 

mmti^^nmA (b) {z^^xoi^zmmm:rvTiy:/j\^ 
;^^tLi^4 (c) icTT^-t^o^mmy^/^-^mtim^^ 

#So MA (c) (Om^:7^yP^ai;^ft-§-riM2.{C^L 

ti^:>^y</\^:^^^^^hom^^^i.x\^^^, mmy 

■^^cr^Sp M4 (d) r^t)3gL^^Tcom{^^:$>(D^ 

/w^tbJ;^{i-^355MA (d) t::;^brci5^>r^ ^/^a-eu# 
Tt-S w ^Sr^l^J^UT^^ ^ a «r >^y T >':/>rv 

[0 0 3 41 ^^±OJ:9tcm^IHIIfe!9ag$tuS^gitli:^ 
mt^:t@^355^^^7t^6. ysti^^^\z.W^%.y.tt'yy^fv 

[0 0 3 5] a5^-^alim;^7^>'^^^HI^^2^o^^^«?iJS: 

}t^SllttJ;^:7 /u^^^ 2 fi^h:^'f3y y -< yv-^J^ 9 

[0 0 3 6] M6.t-^Ktti;'37^>'l-^teI^2(DSU0^6S 
^ySr^-Tc a 6 (c^-ttBBitfjyj^ ^ /i^^ 2 Itia 1 tc 



(7) 



^m2 0 0 1—1 3 6 1 4 9 



i>tK mm^it-<xi^y^^ji^^>{ ^>':^^lEm\i^tkm■r 
[0 0 3 7] ^iy^m^mm3{z^\^^xmm'r 

So •r?^J:t>*>. u-^7Vi|^J^lHlK3 9*5J:O54 0Ji-ttt^ 

^giiW;^:7^/i.>$^0I^oW;^{I#cjm3^.lHll^4 
W;^m-^C ^IriiMllJ^ 3 7 coj±j;^it-^-r7:ct3t>T^r^i^ 
\c u-</un'^m^ 4 1 A;^ $ thX . u-</i-2Hl^[HlK 4 

m-^'i>at-<x-^\^^:x±^TL'fcm^^mm'r^o - 

^J-^-Oi&Tt li^!]x.fl 6 0-8 Q.%<D^&T. u< 
W:7 0%O{g:TSrl^5o i^-^v'^iNJjtlHlK 3 9 . 4 0. 4 
icottj;^ft-^lt^^J^lHlK4 3tcA;^i$tu. ^m^<J^ 

0^4 3 tt2 Tmm:i^^urmmm^<onm^mMn-^ 

10 0 3 8] MZ«-^^^>'^^i3£lelK3<Z><i^0l|3B 

[0 0 3 91 ro^>f ^i^^^2Hij;^©1^3Btt. A:^$^^ 

^^lEj^-ob^v^-li (u-<-'Ui|^«J^leII^3 9*3J:t^4 
0) ^m:t^Zt\cxr)':fVT>^:f/\^-^<omE^mtii 

(i--^/^iiiJtelHl^4 1) ^Ttti^z.t{z 

[00401 m7(0^^ 5 >^r/i}^lj;£lHlK 3 B (0!^m\t^ 
^ ^ >'i/i|^J3^(Hl^3 B^c:io^^Try T >^zf/\-m^<o^T 



/w^Nj^HIK 3 9 (ctt 2 T^^jgi*o*i8ii&ttj;'jfi-i-*5j\ 

;^jL. w-</i-iHJ^IlI^4 0(ci:iT^r^ii^olBli§gttl;^ 
{t-^;dSA;'j$n-5o L--<>'l-^l^J;^lHlK3 9*5J:TJ^4 0I« 

^ 4 1 icA:^ $*xT. t--</^i|^j;^[eii^ 4 1 ^^m^So^aii 

[004 11 igi 7 <Dmmmxnmi^\3\mmm^tii>(D 
[0 04 21 msn^^ % i^^n^m^mmm^ms 
[004 31 m8<Dmmwf\xn. m-'<Dmxiy<^->^ 

i:-r5o Mx^ mUl 1 A (D^^<7^>-a — h>^yT>-7'/i- 

1 1 o<^/<^— :^rAfifi.o>'3 — h:;^y rv:://^t i~t 

9c7)/<<5'->'i:liti]g^?i^:T t 1 

>'^UT'bJ:<. ^'V^>'^*i3^^-y^yr>-://i- 

[0 0 4 41 r(^^-<^>'^iNJ3^lHjK3Cri. A;^$tt 
^^^tClt?gClHl^-<^U#V^m (W-</^i|^J^lHl]^3 9. 

4 0, 4 1) S:ilSx.5;i^{cj:*}|^^ffi:/y.rv^/W§ 

2 0ttI;tl^i-^:65^-<OU^^^-^^S (u-</^2|3J:^IsIi&4 4) 
§rj@x.6 t t:i J: 19 ^-(^r y T >'>^/Ht-^co^?^T^^ 

^ x.xco^^X'&m^^ 3 c 

[0 0 4 51 ta@i§tt±i;^{t-i-CJ^]^lHl^3 7§r:fM.T 

u-i/wit^j^iuj^ 4 0 vcKf} ^fx.. -^h \z,mm'm 3 8 

UT i--</^^J^lBlK 3 9 tciA;^ ^FixSo iUilHlfe 3 7 
j3j:t53 8 <D5i3^STtt|^^^r y T^'t/z^m^fDiE^ 

[0 0 4 61 Ufc:65oT. U-^^/V-iNJ^llli^ 3 9 tCl:i 2 T 

0 {cJiT^^i^5fe(D*iii§gf±i:5^(t-i':65A;^ $ti.6o t--< 
^v/i|siJ^lHlK3 9*3j:r;54 0tt^:tt-eixA;^{f-^i5Uti^ 



(8) 



0 0 1 — 1 3 6 14 9 



1 0 0 4 7 1 |5]^(c^«!®:lS^MiElHlK 2 0 (Otti:^(t-i- 
Att^-<D*Sii^3 2^cA:;'3$i^5o *BBIS§3 2Ji^- 

/V*IJ3£I1II^3 9. 4 0, 4 1, 4 4<^5ai;^ft-§-n^{i!MS|j 
3£[ElS^4 Z \^Kt3^fl. ^#i|HI3tlHlK4 3W:2T^fS*5 

>^/Wt-^tc:i^< m-<^:7^y T:/://^{i-^(^>^5l5^^bl:l-r 
[0 0 4 8] gj^tt^^ 5 >'i5^iHi;£Ie)i^OglJ<Z)^^f<^0ll3 

10 0 4 9.1 m±(omm\>mB(r>mmmtwmz, m 

sU'rari:ds-e#^)o :tB§i^3 2li^2(DiE^^^^5'->' 
^tfea^•r51Bls^-cfc6, 

[0 0 5 01 r(0^?W'^Xi/J|^J^[Hll^3Dtt. A;^$n 

9*5J:tj54 0) ^m^^:LtK^^'rVT>^:f/\^-^'<D 

^^r^ttl b ^ ^ \zm-(D':fV T i^-fMt^-(Of^ 5S U 

'-^/i-fiJ^iHli^4 1) ejLTi:?^j:5>ri:i:*Bi5Sl3 2 05^:^ 

(i^^/ViNl^lH]|^4 4) 
^ i: tc:J: or y T vy/Wt-^o«*|.Ti5'>< ^ x^Tii 
®<S:=l^m-t-^^Sir bTO^f+^J^lHl^4 3 DiSr-^tfo 
[0 0 5 1] ^ 9 iOmMmtm 8 O^JfefiyiJ 5 ;a 

5o 4aglS&W;^ft^criiijii5iK3 7^^UTi>'-</i^j 

--i/w4^J3^leI^3 9l::A:^$ix5o 5131111^3 7*3 J: t5 3 



8 cojIM^TJ^ >^y T v://Mt-^(7)^^^'^^5^-:/{i^fD 

IHIK4 0 (;iriT^^jg^(D*aBi^ffl;^(B-^:«)SA;^$tu 

10 0 5 21 U-iv'UililJS^lHll^ 3 9 *5i:i;J4 0 n^Hm 
A:^(t#:&5 b# v>j|i[S:ig;t5ii^J^r y T ■:^://Wt-^*s 

/V'fij:^iHi^4 1 vm.^(oi^m^\^tim^mt^ 

[005 31 mmKmmm^mmEm'^ 2 o (^tbi;^fi-^ 
At:tiagl§§3 2(c:A;^$tt5o *aiiS§ 3 2^:^1:07' y 

-cfoSo ^§§^3 2om;^m-^jiu-</^iHj^iHi]^4 A\z. 

[0 0 5 4] U-</Pii^J5^lp]I^3 9, 4 0. 4 1, AA(0 

mti^^^^¥m'^m^A 3tcA:^;s?ix> ifem^j^iufe 

4 3 Jt2 T^^joi:t5T^r^al^cr)^^^tii;^ft^255b 

# v^^iSrj^^m— or y r v^/Wt-^o^^^^^ L-c*3 

So 

[0 0 5 51 [g] 9 (pmmmvnm s (Dmmm\z:}6\'f^f^. 

[005 6] ^1 O tX. MJ.CD^iSi|®^MffiiE(Hl^2 0 

[0 0 5 7] m^m^mMiE^m2on. mmmy'vr 
fmmmm<D^mmm(D^^ y rmfmrnmrniE^m 

h^^sm^T^^-epnai^^^ryrvr/wt-^ 

[0058] ^^StlSl^^MlElHli^ 2 0 li, [g)l O tC^-f 
ct^lC, ^ftft-i-^v^g-hryTVr/WO^ratil^b 

V>-^^Pb1 (T) 3i3i-t-53ij^[Hll^2 0 1 i:, ^{ftt-^ 
Ri:3iMlHll^2 0 1 OfcfcJ;^ft#S:A:^b*^m^^^-r 

2 0 2 1 > r ommmm-^2 o 2 otti:^(i 

■^^^i!)^*&-rS5^®|j2}£i(5lHl^ 2 0 3^, wO^®]^i?5 

iHiK 2 0 3 comj/jft-i-ois^s^^a^tii-rsissiE^juK 2 

0 4^, wOa£jEg§laIK2 0 4om;^fi-^^A;^7UA:/3 
{t#^'?: o ^ ^ tii:;^-t- S ii^ 5 ^^.OA:^{t 



(9) 



^m2 0 0 1—13 6 14 9 



^miEmmmmi&2 o e(om:hm^-f:mm^ni^^mm 
^(D^-r y Tm^^mm^miE'r^kiEmm2 o? 

0 5<ommKt}i^'^\c^mmmxti^^x.^ffK • :i<ot 

VT>'-:fMB^-^^mi.x\^^^mm\^n^wmm2 o 5 
{zxtim-^-^h^miEmmm 204 (Dmt}m^'^^<D^ 

^^^mLx\^^^mm^\a'X^m]Bim2 0 stmni^tz 
mmmrv r-^y/i^^iBmcomiEmmi^ 204 <omtim 

10 0 5 9] mii,^^-t7<tim-^-Rn. m 1 0 tc^-rm 

^^^2 0 2^jijllHlK2 0 l:3oJ:t;^MiElHlK2 0 7 
tcA;^^tt<5o aiMlH]^2 0 lim^^^i5^->'Oj^!95S 

202 {zAti^tis mmmn^ 2 0 2 t^A 
:^ $n.fcsmm^R t m^m^mtim-^ 2Bt (omm 

[0060] mmm^mMt^- 2 c n^m^^^^^m 2 

-So i^WiW-i^mi^mtim^' 2 d nmiBm]B}^ 2 0 a 
mimm^ 2 0 4 ymwm^m^mtim'^ 2 d 

©^2 0 5{cA^$n5o -^i^IeIK2 0 S^Xti^Mz. 

mEmm'^m:hm^2'E^^<o^i^mti't^t^. th^^ 

[006 1] ziDumxtjm^^^n^^ ^ ly^nm^^ 
'^/\^^'<D^m^n-:>x\^^.^m^kz}t.^wmm2 osn 

;h^mjEmmmmtjm^2 K^m^i.xmt}'^^. 
[006 2] m\r^xm^mmmt}m^- 2 mm^mJEm 
mn\B\^2 0 6i,zA:h^iv^o m^miEmmn^m2o 

^MiE^iS^lLlHl^ 2 0 6 r iX^Smft-^t^ 1 iJ' 

[006 3] immiEmmn^^m:hm^ 2 Gnifi^\zm 



iEIiI^2 0 7\,zA:h^fi. «jE[eI^2 0 7f^X;A7$tLfc 

S{t{t-^R(;iMiE[Hii^2 0 7 (om:hm^'i,^m-^^iiLm\B\ 
^mm-^R(D^-Y}}rmum^m^miEi.x 

[0 0 6 4] 

[0 0 6 5] ^^vrmmcmiE^^tifzm'^fi^ 

h^m^^ ^ i^^^^m-t^ox. m^\tmm(o^^' y 

m^m^no:Ltt^x^^. 
^mxh^o 

m2 \ '&^%^<D'micct-o. 6(Dm^(Dmmy^ 
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